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consider: A= +24 54 662 , R = ref(A) =

a basis for now As is f whatever.

* Same a of pirat a saume I Called the rank of matin
a basis for cal lad is {,I Always subet of a vectors

Null space
- Find

millA) = I sol to Ax=ö3"

vecter form for As = o, we'll get him. indep. vecs.

*, +242 + 4x3 =0
X3 - 2x5 = 0

*4 + 1075=0

for milt is 3,
din (col (A)) = dier (row (A))Rank of matrix

Def Nullity of matrix
mum of pivots leading vars
dim (mulliA))

win of for paswww won-pivet cols
The Rank Theorem: of A has a cals

rank A t mutlity A = n
rank (A) = rank (AT)

Prost rank (AT) = din (now (A) = din ( col (A S)
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Ann, then the following as
Ax = bhas unique solAX = o has only × =6ref CA) = In as sol
rank (A) = n

Jj. forms a basis for pm
Proof using dir of impl. shows a

(fad) If rant A an, there are a leading entries in mop a a mot A -In

(asc)]by FTOIM

are him indepspaus R°

Is til trad has inique ad for all bef, then As being liver comboof cols of A

(E)h) Ax=0

A=

rank A = dim (colA) = dim (R") =n
= 7=0
....al . A = x.c. +... * xenen =o » ci lin indep

Same in reverse

(fahed;) By def

Then Let

rab.

if.
h. cold ofAACels

cobs of A

(c = b)

col A = R"

then


